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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Without impairing stiffness and heat resistance , flow 
property and mechanical strength arekept, styrenic resin 
composition which possesses satisfactory molding property is 
offered. 

[Means to Solve the Problems] 

weight average molecular weight (Mw ) which is acquired . 
with (A ) anionic polymerization with polystyrene component 
100,000 -500,000 polystyrene component of said anionic 
polymerization body weight average molecular weight (Mw ) 
styrenic resin composition . whichconsists of rubber-modified 
vinyl aromatic polymer or styrenic polymer 99~50weight % 
which is acquired with anionically polymerizing styrenic 
component l-50weight % and (B ) radical polymerization 
which are a blend of linear component of 4.00000 - 
200,000and weight average molecular weight (Mw ) 
component which possesses 12.00000 - 60.00000 branched 
structure 



[Claim(s)] 
[Claim 1] 

weight average molecular weight (Mw ) which is acquired 
with (A ) anionic polymerization with polystyrene component 
100,000 -500,000 polystyrene component of said anionic 
polymerization body weight average molecular weight (Mw ) 
styrenic resin composition . whichconsists of rubber-modified 
vinyl aromatic polymer or styrenic polymer 99~50weight % 
which is acquired with anionically polymerizing styrenic 
component l~50weight % and (B ) radical polymerization 
which are a blend of linear component of 4.00000 - 
200,000and weight average molecular weight (Mw ) 
component which possesses 12.00000 - 60.00000 branched 
structure 

[Claim 2] 

component (A ) styrenic resin composition . which is stated in 
Claim 1 where 10-50 weight %, component (B ) are 90 - 50 
weight % 

[Claim 3] 

weight average molecular weight (Mw ) of component (A ) 
12.00000 - 400,000 styrenic resin composition . which 
isstated in Claim 1 which is 

[Claim 4] 

styrenic resin composition . which is stated in Claim 1 where 
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*%, 99-50 a 



polymer where content of linear polymer of component (A ) 
has 1 - 50 weight %, branched structure is 99 - 50 weight % 



jS#(A)j&<£E1i&«# : F-*fc£tt»S£ + i& 
lc&;K'j7-<kLT#*S#*(«£¥*a#T 
ft Mw/ftjp9#*» Mn)A< 1.5 lslT©«*<D 
*5-3f=lf:^U3f 3-8 $$ppLtU 

A< 12.0 ?5~<>0 »Ufc*#tt*i6£ ^-T^fiE^t 
Ift^iSl^T-SGMwM.O 75-15 75<D l i-T-U 

^ttOMTJSa^atf 10 75-50 75trfc3ff 
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£«£<*0>M¥iS)tt^ ft (Mw)A< 20-50 75T- 



Specification 

[0001] 

S[aiittt«*waa©/<7>xic«n-ci^ 

[0002] 

HIPS ICft***t*JA*tt*UX?U>ltSe« 



[ClaimS] 

component and weight average molecular weight which 
possess branched structure where component (A ) the 
polyfunctional low molecular weight compound residue vinyl 
aromatic polymer 3-8 where molecular weight distribution 
(weight average molecular weight Mw /number-average 
molecular weight Mn ) chain length of 1.5 or less is even as 
branched polymer has star type branched structure which has 
been connected in center , the weight average molecular 
weight (MW ) 12.00000 - 600,000 is (Mw ) with blend of 
component whichpossesses linear structure of 4.00000 - 
150,000 and weight average molecular weight of said blend 
polymer 100,000 - 500, 000 styrenic resin composition . 
which is stated in Claim 1 which is 

[Claim 6] 

weight average molecular weight (Mw ) of vinyl aromatic 
type polymer which continuous phase of rubber-modified 
vinyl aromatic polymer of component (B ) configuration is 
done 15 - 300,000 styrenic resin composition . which is stated 
in Claim 1 which is 

[Claim 7] 

weight average molecular weight (Mw ) of vinyl aromatic 
type polymer which does not contain rubber component of the 
component (B ) 20 - 500,000 styrenic resin composition . 
which is stated in Claim 1 which is 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for styrenic resin composition of this invention it is 
possible because it is superior inbalance of high flowability 
and mechanical strength which are not former to use forideal, 
as thin molded article of large type and resin material of 
injection molded article of the complex form . 

[0002] 

[Prior Art] 

rubber-modified polystyrene which is represented in HIPS in 
inexpensive is superiorin fabricability , because it is superior 
in impact resistance , electrical insulating property is used 
diversity with field which such as household appliance 
product , office equipment , industrial parts , daily sundry 
items covers. 
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[0003] 

wit. sutttftMKT-ft&i^iMtf 

■iJ1t<D/^>^&tf3S«ltt*»«)4fc«)l^ * 

[0004] 
[0005] 

[^ffl^<B*-r*fc^a)¥is] 

12 75-60 ^<DMI^i&tt* 0, J 



Recently, with these field , tendency which moves 
manufacturing plant to the overseas in especially household 
appliance maker to advance quickly, as television cabinet 
material the ultralarge form , wide television to become 
mainstream in one for domestic production which isleft, thin 
ones. In order from moldable ultrahigh flow material of large 
type and decrease of injection molding cost with die of 
aluminum material to be represented in moldable low pressure 
molding material , easily molded material development 
request has strengthened. 

[0003] 

Generally, this rubber-modified polystyrene is acquired under 
existing of rubber polymer by the radical polymerization 
doing styrene . 

rubber-modified polystyrene which it acquires this way in 
resin continuous phase which configuration is done, rubber 
polymer has formed form which exists as dispersed phase 
with polystyrene of linear state (linear type ). 

As though it is widely known, in order to raise impact 
resistance of the rubber-modified polystyrene , it is effective 
to increase content of rubber polymer in the resin 
composition , but there is a problem that on other hand, 
stiffness , flow property decreases. 

Because of this impact resistance of rubber-modified 
polystyrene and balance of stiffness and in order to raise flow 
property , fact that high impact resistance isgranted making 
use of rubber polymer of trace as much as possible being 
necessary , technique in order to raise balance of impact 
resistance and flow property more in origin of fixed rubber 
polymer content is sought. 

In addition also molecular weight of polystyrene portion of 
continuous phase and technique which controls molecular 
weight distribution various are examined in order to raise 
thebalance of impact resistance and flow property , but effect 
which still it issatisfied is not acquired. 

[0004] 

[Problems to be Solved by the Invention] 

this invention without impairing stiffness and heat resistance 
which styrenic resin has, keeps flow property and mechanical 
strength , designates that styrenic resin composition 
whichpossesses satisfactory molding property is offered as 
problem . 

[0005] 

[Means to Solve the Problems] 

As for this inventor etc weight average molecular weight 
which is acquired with result and the anionic polymerization 
which repeat diligent investigation in order to achieve 
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[0006] 

s*aa)7-*>a^-eo<&*L*»tttt ps 

At/ft£©#**©U-7-fc«ift©7-3j-> 
■*-e»6*i* PS ****4Cfc|cW*4<fc 

©^■©M&sy^-ft ps ©«*£;fc>i* 

ifr7^J-:/M*©'J-7— PS fc'J-7— ft 
7V*JH^ PS ©E£ttft£-CliaiS"f 
#ttl*ftl*. 



a)*fcii*a©s?i;=;u'<>4f>ftif©** 

Hfe^y-7-fii:KC*-&*Ci:l3«J:y»&*ift. 



E(cii^ , g , ^©e-;i/ ; Ey^-^b^^n4 
*»tt©7=3j->a*BB*6ftk««ffl^r** 

[0007] 

**W©*a#UV-i:ttirlK»#¥#*(« 
^•/£)p432 IZjEB&h/Cl** star polymer £ 
1r3o 

**W©is**tllfe«»^«<b^«9»»*fc 

?!S©*<*1b^^(i^a^fccfc-e20ooaT 
©(SttTMfc^tt-efc*.. 

*fc#tt*£(*©*ttiLTli 3-8 T^fe4o 



above-mentioned problem weight average molecular weight 
which is acquired star type branched polystyrene-based 
polymer of 120,000 - 600,000 and,from this by anionic 
polymerization of low-molecular-weight blend of 
polystyrene-based polymer of linear structure 40,000 - 
200,000, flow property where resin composition which 
blended to polystyrene (PS ) which isacquired with 
conventional radical polymerization quite is satisfactory was 
shown, at sametime impact resistance , rigid which 
mechanical property and heat resistance or other thermal 
characteristic by comparison with conventional radical 
polymerization impact resistant polystyrene (HIPS ), fact that 
it possesses characteristic which is superior markedlywas 
discovered and this invention was completed. 

[0006] 

As for this invention continuous phase is radical 
polymerization and there is a feature ^containing PS which is 
acquired with anionic polymerization of linear structure of 
branched PS and specific molecular weight which are made 
with anionic polymerization of the PS and specific structure , 
With linear PS of combination or anionic polymerization of 
linear PS where the molecular weight of polystyrene for 
example radical polymerization other than this differs and . 
blend etc of the linear radical polymerization PS it is not 
possible to achieve. 

prepolymer of living state where linear molecular weight is 
even star type polymer of thespeciflc structure which is 
synthesized with anionic polymerization which is said to this 
invention by anionic polymerization is acquired 
low-molecular-weight polyfunctional compound (coupling 
agent ) or by reacting with divinyl benzene or other 
polyfunctional monomer type of trace . 

Furthermore making use of anionic polymerization initiation 
catalyst of polyfunctional which is synthesizedfrom vinyl 
monomer of polyfunctional it is possible to synthesize. 

[0007] 

star type polymer of this invention is star polymer which is 
defined in Shinpan Kobushi Jiten (Asakura Shoten ) p432. 

In case of this invention polyfunctional low molecular weight 
compound residue or poly vinyl aromatic residue vinyl 
aromatic polymer n thisis polymer of radial shape which is 
connected in center . 

substrate compound of polyfunctional compound residue or 
poly vinyl compound residue molecular weight is low 
molecular weight compound of approximately 2000 orless 
here. 

In addition 3 - 8 is as number of branch polymer . 
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>ii^1*l±li¥i?]»?t^ 4 35-20 75<D 



>y**Hi«s-r*cii:i^«feor. »LM*ai=T=. 
©M¥$#**M»iE«sB£*y, fros 



[0009] 

» f ]^(± i~5o a»%-efei) 0 
rfcyd>*<DS»T?*s»tt£tt4**-£tf 

*^li*tt<DiSTA<l^*L<»*L<ftL^o 



(A)iS» + CDU-7-7Kyv-0#^*li(A)j$ 
aotfttTK'Jv-S^Cf 50 B*%A< 

[0010] 

*»P(D(A)fi6»a)»^*i:Lri*fi*¥i9» 
^M(Mw)<!:LT 10-50 75(D$EHT*fc6o 



(A)j£#0)M¥£]#TM# 10 SiaTtft* 



[0011] 



star type polymer is good even with blend of for example 
three branches and 4 branches polymer . 

[0008] 

Furthermore with these star type polymer linear 
polystyrene-based polymer which is synthesized by the 
anionic polymerization which is used weight average 
molecular weight relatively with low molecular weight 
polymer 40,000 - 200,000,is added with objective which 
grants flow property to composition . 

When synthesizing above-mentioned star type polymer , by 
fact that the degree of coupling is adjusted in coupling 
reaction , or separately to add linear polymer whichwas 
adjusted in objective molecular weight with anionic 
polymerization by thing which blends itis possible 
above-mentioned linear polymer but while preventing 
thedecrease of mechanical strength of this composition , in 
order to grant flow property , the weight average molecular 
weight of polymer is a certain range , At same time it is 
important addition quantity to be certain range . 

[0009] 

content of linear polymer in (A ) component of this invention 
is 1 - 50 weight %. 

As for linear polymer in (A ) component it is desirable with 
low-molecular-weight component to grant high flowability 
with addition of trace , but when weight average molecular 
weight is notfull in 40,000, decrease of property is and * * * 
does and * isnot desirable. 

In addition when weight average molecular weight exceeds 
200,000, it is not desirablebecause flow property imparting 
effect becomes small. 

As for content of linear polymer in (A ) component 50 
weight % being upper limit in order to make branch polymer 
of (A ) component many, content of 1% or more is necessary 
in order to grant flow property of composition . 

[0010] 

As molecular weight of (A ) component of this invention it is 
a range 10 - 500,000 weight average molecular weight (Mw ) 
as. 

When weight average molecular weight of (A ) component is 
100,000 or less , low-molecular-weight passing,when 
mechanical strength becomes insufficient, weight average 
molecular weight is 500,000 or greater ,decrease of flow 
property comes off from gist of this invention largely. 

[0011] 

Usually, adjustment of molecular weight is adjusted with 
amount of organolithium which isused for catalyst for amount 
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, J-7-fiE»roB4¥lSj» : f*(M[w)A< 12-60 75 

*y»*L<» 15-50 75. S=#*L<I4 15-40 
75T'fc3„ 

^uSTK'jv-roag^^i^T-M^' 12 ^«ty<s 

*fc»*U»#*»##ai«¥«&#T* Mw/ 
» Mn)li 1.8 felTi?£L<li 1.6 W 

[0012] 

tlVU'J^A, iso-^Dfcf VU'J'f ^A, n-^U'J 
*^A. iso-^/UM^A, sec-^^U'J?^ 
A. tert-^U'J^A, 7i-;U'J^-t7 A&if£ 

3-8 fl** 4ffifl-T*fc*1fc-C 

[0013] 

-f h\ v(hU^PPv'JU;U)X^>, 1,3,5-hU^P 
j^uMJ^npgL X/K+SHb* 

-2-x^u^v;u % ep>'J^KK-*t*«, v 
x^u*-7tf*-h&£T?fc£ 0 



of input monomer in anionic polymerization , but as for 
branch polymer of this invention molecular weight means 
jump to do with coupling reaction according to branch 
number . 

In case of this invention weight average molecular weight 
(Mw ) of branch polymer component after coupling reaction 
isrange 12 - 600,000. 

more preferably 15-500,000 , furthermore it is a preferably 
15-400,000. 

When weight average molecular weight of branch polymer is 
lower than 120,000, low-molecular-weight 
passing,mechanical strength becomes insufficient, in addition 
when it exceeds 600,000,decrease of flow property comes off 
from gist of this invention largely. 

In addition desirable molecular weight distribution (weight 
average molecular weight Mw /number-average molecular 
weight Mn ) is 1.8 or less preferably 1 .6 or fewer . 

[0012] 

When synthetic method of star type branch polymer is stated 
concretely with anionic polymerization method , the vinyl 
aromatic monomer is polymerized in hydrocarbon solvent 
making use of organohthium compound and the active single 
end vinyl aromatic polymer which is acquired is acquired by 
fact that coupling reaction it doeswith polyfunctional 
compound of low-molecular- weight . 

n- propyl lithium , iso-propyl lithium , n- butyl lithium , 
iso-butyl lithium , s-butyl lithium , t- butyl lithium , phenyl 
lithium etc can be listed as organolithium compound of 
above-mentioned method . 

In addition, polyfunctional compound which is used for 
coupling reaction reacting with the active lithium end , is low 
molecular weight compound which 3-8 possesses functional 
group which can formconnection. 

[0013] 

poly halogen compound , poly epoxy compound , 
polycarboxylic acid ester compound , polyketone compound , 
polycarboxylic acid anhydride etc can be listed as example of 
these low molecular weight compound . 

When concrete example is shown somewhat, it is a silicon 
tetrachloride , di ( [toriloiroroshiririru ] ) ethane ,1,3, 
5-tribromobenzene , methyl trichloro tin , epoxidized soybean 
oil , tetra glycidyl 1, 3- bis aminomethyl cyclohexane , 
dimethyl oxalate , tri-2-ethylhexyl trimellitate , pyromellitic 
dianhydride , diethyl carbonate etc. 
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[0014] 

±tz7-*^m£&£mmtz\z®LXs «tb 

T 0.05-0.5 Mffi*DX.&*l£o 

LT 0.5-1.5 f§^M;S*nLTSl£*-a:So 

£KJ£;SJ££LTIi-3(M50 deg C 0>&Ht?lt 
[0015] 

ft(«l5el*S/fcf-;i/-<>'tf>)*aftlL. 

-;u*#ai*»(*a)«i*ii^Hb-cai~i.oa) 
|IKMlcliS^/1^ 0 'Jv-[zifiL^»llS^'Jv-^ 
[0016] 



[0014] 

When above-mentioned anionic polymerization method is 
executed, aforementioned lithium compound very 0.05 - 0.5 
parts by weight is added to vinyl aromatic monomer . 

In addition above-mentioned polyfunctional compound 0.5 - 
1.5 times equivalent adding vis-a-vis organolithium , it reacts. 

Quite it advances reaction rapidly, from several minutes 
completes usuallywith several tens of minutes . 

It can use cyclohexane , n- hexane , benzene , toluene , ethyl 
benzene etc as solvent of above-mentioned reaction. 

As reaction temperature which executes polymerization on 
basis of theabove-mentioned anionic polymerization method - 
it is executed in range of 30 - 150 deg C. 

These polymerization time depend on also hydrocarbon 
solvent concentration and polymerization temperature , but it 
is a several seconds -several hours usually. 

In each case of batch system or continuous system it can 
apply these reactions, but thosewhere batch system molecular 
weight distribution is narrower are acquired. 

[0015] 

It is possible to synthesize vinyl aromatic polymer of 
multibranched by feet thatseparately from above-mentioned 
coupling reaction using organolithium compound for the 
initiator , you polymerize vinyl aromatic monomer in 
hydrocarbon solvent , you add polyfunctional vinyl aromatic 
monomer (for example divinyl benzene ) of trace with single 
end activity vinyl aromatic polymer which exists with living 
after polymerization completion as initiator , polymerize. 

Regarding to this method, ratio of polyfunctional vinyl 
aromatic monomer which confronts organolithium compound 
which it uses and as polymerization initiator adds is 0.1 - 1 .0 
ranges with the mole ratio . 

With this method multibranched where molecular weight 
distribution is a little widesubstantially it is possible to 
synthesize branch polymer which is close to star type 
polymer . 

[0016] 

styrenic resin composition of this invention is acquired 
rubber-modified vinyl aromatic polymer of public knowledge 
which the polystyrene of linear structure which is acquired 
with anionic polymerization which possesses star type branch 
polystyrene and specific molecular weight which it acquires 
in this waypostscript is done or by combining polystyrene 
which does not contain rubber which is acquired with radical 
polymerization . 
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©W«S&Jt> Wttl=tcfc*A<^b>K-r« 
HIPS (DJAtta*{*0)*^*fi-«(Cl4 
6-30 M%©©HT?fc6o 

u>fcir© ar-7;i/*;ull*x*u>ft£©*a 
ftSMI^Ii, HIPS fcL-Cttfe+L^AfcttTKU 

Xfl/>(Di, #ux*i/>H©x*u:/*tt* 
i«4r«#ft*fc^A«tex*u>£«tig«rt 

#SgBJtf) g Wfr &(A)ja#©#tttt&tfU-7 

«*fr&ftoTl**©tf»*U*. 
[0018] 

±B©W*#*©=fA««^»fc(*. *©# 
5X$e&;SJ£#-30 degC filT©ti©*t^o 

>=f A(SBR), 7^7'JP- h'JVU-^vXVzTA 
(NBR)fc£ ©vX>^zTA, x^U>-^Pt°U> 
-vx>3 A(EPDM). 72WU=f AftifWlf § 

*fc*flJ?*5?x>^A4:LT(i. /vfvXifA, 
P-i/XJAtt,lz»aicffll\*Zi:4<ffl*4o 

^b(w±fB©^ 0, J^vX>=rA. SBR. NBR I* 

*©^t&*Q 2 aed©-»*fcii±»**« 
a/nLfct©ti»aicfflL^4»*<a**o" 

[0019] 

OB)j*»©H«ii-«l=lif-;u*SlS** 

±iE=rA«a*ft©#«Tic*fc(i* 



When it is a rubber-modified vinyl aromatic polymer 
composition where composition of this invention contains 
branch and linear anionic polymerization polystyrene , rubber 
polymer in composition fact that content of rubber polymer in 
above-mentioned rubber-modified vinyl aromatic polymer is 
raised because it means to be dilutedby anionic 
polymerization polystyrene is necessary . 

[0017] 

It depends on also impact resistance , stiffness of 
rubber-modified vinyl aromatic resin composition which is 
made objective but content of rubber polymer of HIPS which 
blends is range of 6 - 30 weight % generally. 

rubber-modified vinyl aromatic polymer of (B ) component of 
above-mentioned this invention is acquiredunder existing of 
rubber polymer styrene and o-methylstyrene , 
m-methylstyrene , p- methylstyrene , ethyl styrene , P-t- butyl 
styrene , or other nuclear alkyl-substituted styrene , ;al 
-methylstyrene or other bythe;al -alkyl substituted styrene or 
other alone or two kinds or more polymerizing blend , rubber 
polymer it is polymer whichexists as dispersed particle in 
continuous phase which linear state (linear ) vinyl aromatic 
polymer forms. 

Other than rubber-modified polystyrene which is known as 
HIPS, is possible factthat rubber-modified styrenic resin 
composition which replaces styrene unit of polystyrene phase 
with other vinyl aromatic monomer unit other than 
above-mentioned styrene is listed to representative . 

As for rubber-modified vinyl aromatic polymer of branched 
and linear vinyl aromatic polymer and (B ) component of (A ) 
component , it is desirable from objective of this invention to 
have consistedof same vinyl aromatic monomer . 

[0018] 

rubber polymer in above-mentioned (B ) component , glass 
transition temperature - means thingof 30 deg C or less. 

polybutadiene , styrene -butadiene rubber (SBR ), 
acrylonitrile -butadiene rubber (NBR ) or other diene rubber , 
ethylene -propylene -diene rubber (EPDM ), it can list acrylic 
rubber etc as the embodiment . 

In addition both high cis rubber , low cis rubber it is possible 
as polybutadiene rubber , to use forideal. 

Furthermore as for above-mentioned polybutadiene rubber , 
SBR , NBR also those which the one part or all of unsaturated 
double bond hydrogenated are done can use for ideal. 

[0019] 

Manufacturing (B ) component is acquired generally vinyl 
aromatic monomer , underexisting of above-mentioned rubber 
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[0020] 



«tt.»tt-B«fi*-CI4fc«fc* 1.5-3.5 (DC 
H0>[fitrfc-So 

iitt«$«j*i-4if^u3j««*f*fl>A* 

15-30 ^©©Hrota^fcfll&fcl^ 



(B)J*»(DJAtt«*(*:fl!>l*^»»«<D¥«& 
tt^gtt 0.1-4.0 1/ m <D®ffllCiaffi3F*L-5c 

*y»*LL^tt^Sfl)l5H(4 0.4-3 5?d>T*$> 

ICft-f £JgS*!il&(SweDmgIndex)l± 6-14 0>® 
[0021] 

*ttl=ft&ihAlftJftWtfAjft#t#*L&l' 
HJ»ttl=**t*. 



polymer or massive and massive * thesuspension or by 
emulsion polymerization doing under absence , but massive 
ormassive * in suspension method is superior in economical . 

In case of block polymerization, including inert solvent , for 
example ethyl benzene and toluene etc of trace it is good. 

With above-mentioned method , when (B ) component is 
rubber-modified vinyl aromatic polymer , the vinyl aromatic 
polymer part graft does in periphery of rubber polymer 
particle by polymerizing vinyl aromatic monomer under 
existing of rubber polymer , dispersed phase of structure 
where atsame time particle of vinyl aromatic polymer of part 
is included in interior of rubber polymer particle is formed. 

[0020] 

In dispersed phase above-mentioned graft component and 
dispersed phase weight of rubber-modified vinyl aromatic 
polymer becomes higher than rubber polymer weight because 
vinyl aromatic polymer particle which encapsulation isdone is 
included 

Ratio of dispersed phase weight for rubber polymer weight 
massive, with massive *suspension polymerization isvalue 
approximately of 1.5 - 3.5 ranges. 

It melts dispersed phase in good solvent , for example 
methylethyl ketone of vinyl aromatic polymer which 
continuous phase of the rubber-modified vinyl aromatic resin 
composition configuration is done, it is possible to divide to 
recover by the centrifugal separation doing. 

If furthermore weight average molecular weight of vinyl 
aromatic polymer which continuous phase of (B ) component 
configuration is done in accordance with fixed method 
something of range 15 -300,000 should have been. 

average particle diameter of dispersed phase which rubber 
polymer of (B ) component forms adjuststo range of 0.1 - 
4.0;mum: 

Range of a more desirable particle diameter is 0.4 - 3 micron . 

In addition swelling exponential (swelling index ) for toluene 
which is a criterion of degree of crosslinking of dispersed 
phase particle is adjusted range 6-14. 

[0021] 

In case of composition of this invention vinyl aromatic 
polymer which does not contain the rubber component which 
is acquired with radical polymerization as (B ) component is 
included,but in case of this finally as for composition which is 
acquiredbecause rubber component is not contained, as for 
impact resistance it does notpossess, but it is superior in 

4 ~±:cc J i * - — 
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LTIi 20-50 75(D©Hl3fc££(0A<#£U^ 



[0022] 

;S{$*^i*to6*i4Ci:*i:A<fe[f&tL*o 



tfyx*u>©aw2/— H*atfs*<aw"cja 

(DpTfflS!l»lHIfti:fCck*Mc»tta)|fiI±. 

it*K«>r«» a © ku s>y 9 u i»±tt 



[0023] 

(A)J*#£(B)J*#a>g*l*. JB»©J£«fl*. 



transparency , stiffness and heat resistance . 

Those which is range 20 - 500,000 as weight average 
molecular weight of vinyl aromatic polymer which doesnot 
contain rubber of (B ) component in order to keep balance of 
flow property and mechanical strength which are made 
objective of this invention aredesirable. 

There is a transparent sheet of foamed sheet , polystyrene as 
these (B ) component and principal application do not contain 
rubber component of composition which which consists 
of(A ) component . 

foamed sheet of polystyrene is superior in temperature 
retention and from light weight thingis used for rice 
container , thermal insulating material and shock absorber of 
food container , instant noodle . 

[0022] 

With external appearance where foam surface is satisfactory 
as characteristic which isrequired to styrenic polymer for 
foam , satisfactory of printing , the extrusion stability at time 
of foaming extrusion to be good productivity issatisfactory 
with surface smooth , you can list fact that etc foamed 
expansion ratio can be raised. 

transparent sheet of polystyrene is used as packaging material 
of light weight canister , stationery , miscellaneous goods for 
or other reason bone-dry food packing where body in 
transparent is superiorstrongly in moldability . 

polystyrene sheet forms in various light weight canister by 
vacuum molding , pressure forming etc, but raising 
theimprovement and toughness of moldability with such as 
plasticizer addition for molding cycle compression ,as 
characteristic which is required to material it grants crack 
prevention property at thetime of trirnrning of molded article 
such as is. 

To use for ideal it is possible composition of this invention 
which possessessatisfactory balance of flow property and 
mechanical strength in these application . 

[0023] 

It is possible to be able to do mixture of (A ) component and 
(B ) component ,by fact that with such as widely known 
device for example kneader , Banbury mixer , single screw 
melt mixing it is doneor extruder of twin screw . 

polymer solution of (B ) component which is a polymer 
solution and blockpolymerization middle where it executed 
for example anionic polymerization in addition todescription 
above, inactivation doing living anion with coupling reaction , 
itsynthesized, contain star type branch polymer is mixed, 
polymerization of (B ) component desired time continues 
continuously and polymerization aftercompleting, residual 
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[0024] 

(A)J$^<t(B)/S»(7);g^ffl^li(A)iS»A< 
1-50 li%(B)S»tf 99-50 aa%0)$BH"C?fe 



ttrt*a>iii*«+ir(A)rt»a)t(*A<*iM5 
(B)jS»a>aJn*iiii#a)»Jtft#-eH»**i 

3(B)j£#£ffil^ii£-ei± 50 ttHGLt&S 



[0025] 
[0026] 

jut. Hffi0iJi3ctU*^B^(7)|ite(7)^al^i5i 

[0027] 

l(#li£tt*°'JX^U> A1-A2 (Dmm) 

7|--h^U-^|CX^U> 14.0kg, V^P^*^ 
> 60kg £tt&. 50 deg C Cirir/hP— JUL 

Jfcivtf nJ^U'J^A 11.2g * 10% 

4 78 deg C lC±^Lfcc 

PVh^7-f-(GPC)-C»^*ai3feSS16Lfc 
£C5C<DB$j£T?a>S*¥Sl#*-Wi 12.2 75 % 
11.73 75Vfo-otzo 

JfcL^*— h£U— 80 deg C (C±lf X . Th 

7^'Jvv;i/ i,3-ex7sy>^;uv^p^+^> 

(JUT TED <h8§ffc"f 3)10.0g £#^1"* 20%v 



monomer and ethyl benzene or other inert solvent are 
removed with volatiles removal device , It can obtain styrenic 
resin composition of this invention . 

[0024] 

As for mixture fraction of (A ) component and (B ) 
component (A ) component 1-50 weight % (B ) component 
is range of 99 - 50 weight %. 

When ratio of (A ) component is many in continuous phase of 
composition , as forbalance of flow property and property 
there is a tendency which is improved,but in order to obtain 
composition which contains rubber , addition quantity of (B ) 
component with when (B ) component which is manufactured 
with the conventional n^ufacturing condition is used 50 
becomes weight % or more necessary. 

[0025] 

Is possible feet that according to need higher aliphatic acid , 
higher aliphatic acid metal salt , poly dimethylsiloxane , 
hindered phenol or other stabilizer , pigment , plasticizer , 
antistatic agent or other additive is added to styrenic resin 
composition of the this invention . 

[0026] 

[Embodiment of the Invention] 

embodiment of this invention is explained below, with 
Working Example , but theseare not something which restricts 
range of this invention . 

[0027] 

Reference Example 1 (Manufacturing branched polystyrene 
A1-A2) 

In autoclave styrene 14.0kg , cyclohexane 60kg was 
controlled in addition , internal temperature 50 deg C. 



10% cyclohexane solution which next contains n- butyl 
lithium 1 1 .2g strike reaction was started. 

internal temperature of 4 min later rose in 78 deg C. 

reaction mixture sampling is done and when molecular weight 
measurement is executed with the gel permeation 
chromatography (GPC ) as for weight average molecular 
weight with this time point 12.20000, as for number-average 
molecular weight 1 1.730000 was. 

Next, increasing autoclave to 80 deg C, tetra glycidyl 1, 3- bis 
aminomethyl cyclohexane (Below TED it abbreviates ) 
dividing 20%cyclohexane solution which contains 10.0 g into 
twice , it added, executed the coupling reaction . 
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Z(Db<D(D GPC f-A'— Hi**^U>^0)iS 
15.8%£*Tf 5-3 fttf4#tt#'JX* 

Z<Dt(D(Dfift¥^»^*tt 37.2 H-Cfty , » 
^*#*(Mw/Mn)I4 1.33 T'&ofco 

ted I* 4 » teroa^'j^fl-efestf 3 

'J^^A3S<fiJSLlc<L^fc«)4:St3*i4. 

1 (D Al 0>£jS£#£-3fcHU l^tt 
lC^3^Z<tT«¥£)#^l: 14.2 SO)* 

48.2 75, 1.62 o> 3 

UT-tf 78%£W£*l£ 3, 4 »tt/-KijT 



»«feSt^l/K7P-ly-h(MFR)*a 1 
to 

[0029] 

###J 2(4 »tttt?KUX^b> A3,A4 <DHS|) 



*-h^U-:?[Zv^P^r+r> 60kg,X^U> 
^VT— 10.0kg £tt&. fl;fi£ 50degCC-=l>h 

Jfct^iH^UU^A 63g££*** 10%v 

5 »ft Wilt 80 deg C IC±#L/co 

ffiLfc<f:Z5fia¥^^* 15.0 75. 
* 1.03 ©#'J"7— "Cfcofco • 



C<D^-h^U~^^;a$ 80 deg C \Z±lf 
r,*^'J>y*ltLT2?(hU^nDS/ijyjU)i 
2.8g £^^3 10%$/*D^*tf >*5ft£ 

20 #«tLft^6fiJ6*1*fc. 
[0030] 

ca>ta>o«*v^»*«i4 51.0 75v#*m. 
1.21 -cfcy**^u>yu-T-7KUT 
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After 20 minutes agitating precipitating polymer with 
methanol , the branched polymer Al it recovered. 

[0028] 

This GPC chart was blend of 3 and 4 branch polystyrene 
which low-molecular-weight of uncoupled 15.8%are 
contained. 

As for this weight average molecular weight with 37.20000, 
as for molecular weight distribution (Mw/Mn ) 1.33 was. 

TED is coupling agent of quaternary , but that three branches 
polymer is 60% strongformation, it is thought as for sake of 
styryl lithium of activity end is difficult to react to epoxy 
group of 4 th with steric hindrance . 

synthesis condition of Al of Reference Example 1 part was 
modified, three branches polymer of weight average 
molecular weight 48.20,000 , molecular weight distribution 
1.62 which contains uncoupled linear polymer 17.1% of 
weight average molecular weight 14.20,000 by fact that 
ittreats in same way 78% synthesized A2 of 3 and 4 branch 
polymer mixtures which are contained. 

analysis result and melt flow rate (MFR ) are shown in Table 
1 . 

[0029] 

Reference Example 2 (Manufacturing tetrabranched 
polystyrene A3, A4 ) 

In autoclave cyclohexane 60kg , styrene monomer 10.0kg 
addition , internal temperature was controlled in 50 deg C. 

10% cyclohexane solution which next contains n- butyl 
lithium 6.3g strike polymerization wasstarted. 

internal temperature of 5 min later rose in 80 deg C. 

Portion of reaction mixture sampling is done, when GPC 
analysis isexecuted it was a polymer of weight average 
molecular weight 15.00,000 , molecular weight distribution 
1.03. 

Increasing autoclave internal temperature after this to 80 deg 
C, it added 10% cyclohexane solution which contains di 
( [torikuroroshiririru ] ) ethane 2.8g as coupling agent . 

While 20 minutes agitating, it reacted. 

It treated reaction mixture in methanol , branch polymer of 
A3 recovered. 

[0030] 

As for this weight average molecular weight with 5 1 .00000 as 
for molecular weight distribution uncoupled linear polymer 
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-tf 20.0%#££;K-SI5l£ 4 fttiiOtft) T-T* 
TED (7)li^<i:|5lt«lc3:^Srofcy)^ 4fl6 

•tiCcty.iHi^iciaaLraa^^^^* 60 
75. i.25 omm^ft+m. i6.i 75 



[0031] 

##<5iJ3(6^te7K'JX^U>,8»iK^°'M ; fU> 
A5A6 OllSt) 

t-htls-J'PlZista^*-*^ 60kg,7.^U 
V^V— 10.0kg £tt&ft;S 50 degC T* n-^ 
VU'J^A 10.2g £#£-f £ 10%v^D^"9- 

C(DB$ ^"CCDSM^Kl^TM 9.5 75. m-Mft 
^ 1.03 WtKMV-^PSU ZOiOlZ 35g <D 

p-vt*-;u^>4f>$^^-r-5 10%v^P^4 
2o^sr5$#fr^^ftro^/-;u+i-SJS 

ZOtdXD GPC j^flrliM^fl-?-!: 57.2 
75, ^^i^f 1.65 6 »dS0l5lSMS 

[0032] 

56.8 75. tt^Mtf* 1.80 8 ttlStfUV 



[0033] 

4('J-7-£##tfc*°'M ; f b> A7A8 

OPS!) 



1997-11-25 

20.0% was polymer of almost 4 it is contained branches with 
1.21. 

coupling agent * di ( [torikuroroshhiriru ] ) ethane which is 
used is coupling agent of the hexafunctional , but in same way 
as case of TED because of the steric hindrance only 
quaternary it operated. 

Treating in same way by adjusting addition quantity of 
catalyst and the coupling agent , uncoupled linear polymer 
23.2% of weight average molecular weight 16.10,000 of 
weight average molecular weight 600,000 , molecular weight 
distribution 1.25 it acquired 4 branches polymer A4 whichare 
contained. 

[0031] 

Reference Example 3 (Manufacturing hexabranched 
polystyrene , octabranched polystyrene A5, A6 ) 

cyclohexane 60kg , styrene monomer 10.6kg catalyst of 10% 
cyclohexane solution which contains n- butyl lithium 10.2g 
with the addition internal temperature 50 deg C was added in 
autoclave and polymerization was executed. 

polymer of weight average molecular weight 9.50,000 , 
molecular weight distribution 1.03 with this time point was 
adjusted, 10% cyclohexane solution whichcontains p- divinyl 
benzene of 35 g in this was added. 

20 min reactions later reaction mixture was thrown in 
methanol of the large amount , polymer was precipitated and 
branch polymer was acquired. 

This GPC analysis was branch polymer which is close almost 
to star type of even 6 branches of weight average molecular 
weight 57.20,000 , molecular weight distribution 1.65. 

[0032] 

This Reference Example in same way, being able to apply 
addition quantity of n- butyl lithium and divinyl benzene , it 
acquired even 8 branches polymer of weight average 
molecular weight 56.80,000 , molecular weight distribution 
1.80. 

When branched polymer is obtained making use of divinyl 
benzene , branch number isadjusted with amount of added 
divinyl benzene , but when coupling agent is used, comparing, 
the molecular weight distribution it is wide, polymer of 
structure which is close to star polymer substantially is 
acquired and unreacted linear polymer is not for most 
partcontained. 

[0033] 

Reference Example 4 (Manufacturing linear monodisperse 
polystyrene A7, A8 ) 
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^_ h / 7U _^(Cv^D'N^4t> 60kg,X^U 
>^yv-10.0kg £tt&EJ6feJ»ISS 50 deg C 
"C n-?f^Uf5A 8.0g iv^D^* 

C<7)t(D0S»¥^»T«(i 16.7 75, 

H«(CLTM¥$5}^* 10.5 

10.10 75<D'J-y-7pJ V-A8 Siffco 

[0034] 

#*«5(=fAatt#UX^U>Bl (DPS) 

/-K'J^^vx>(B*-tf7f->(*). 

1220SL)£X^UX^;§fi?U *l\*ex^;UK> 



cyclohexane 60kg , styrene monomer 10.0kg cyclohexane 
solution which contains n- butyl lithium 8.0g with addition 
reaction initial stage temperature 50 deg C strike 
polymerization reaction was executed in autoclave . 

20 minutes reacting, precipitating polymer in methanol , it 
acquired linear monodisperse polymer A7. 

As for this weight average molecular weight 16.70000, as for 
number-average molecular weight it was a polymer which 
isclose to 16.200000 monodisperse . 

linear polymer A8 of weight average molecular weight 
10.50,000 , number-average molecular weight 10.100,000 
was acquired to similar. 

[0034] 

Reference Example 5 (Manufacturing rubber-modified 
polystyrene Bl ) 

polybutadiene (Nippon Zeon Co. Ltd. (DB 69-054-491 1 ), 
Nipol 1220SL ) was melted in styrene , polymerization 
starting liquid of thebelow-mentioned composition was 
adjusted next including trace of the ethyl benzene and t-butyl 
peroxy isopropyl carbonate . 

(monomer unit parts by weight ) 
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[0035] 



[0035] 
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±Eafcfi5»£.&*tf 6.2 vvviwm 



*L^230 deg C\ KST©KM«l::»y& 
*K *£JS<DX*b>fccfctfx^;uK>-e>£ 

Al (D^Ux^;u^h>nI^#<D^U 

•etL-ptl 25.4 75, 9.2 75"Cfcofc 0 

ftfc#ttffi(D. TOtt*ftl* 1.5/im-efey. h 
;UX>|C»-r4«ffl»»li 9.8 T^feofro 

[0036] 

ASTM-D245 |C*ifrr£*are 23 deg C XlM 

<2)xi#>a*-httt* 

l*thfit»Lfc 10cm x 7cm x 2cm <D¥ffittge)n 
50 tfc£ffll*T— £ffifi<D jfcSBffl* 6mm (DS* 

*x*jU*-S#»fc 0 



Each in 3 -vessel system reactor with 2.2 liter/h of 
stirrer-equipped of 6.2 liter liquid transport did 
above-mentioned polymerization starting liquid , in 
continuous . 

In order for solid component concentration of first tank 
reactor outlet to become 38 weight %, reactor internal 
temperature wascontrolled. 

In order for solid component concentration of final tank 
reactor outlet to become 80 weight % simultaneously,reactor 
internal temperature was adjusted. 

Next, sending to volatiles removal device under 230 deg C, 
vacuum , it removed unreacted styrene and ethyl benzene , 
granulating did with extruder , acquired rubber-modified 
polystyrene Bl of the pellet . 

Ratio of polybutadiene in Bl was 12.3 wt% . 



weight average molecular weight and number-average 
molecular weight of continuous phase which next, was sought 
with the gel permeation chromatography of methylethyl 
ketone soluble fraction of Al were 25.400009.20000 
respectively. 

Furthermore, as for average particle diameter of dispersed 
phase with 1 .5;mu m , as for swelling exponent for toluene 
9.8 was. 

[0036] 

You followed measurement in Working Example , 
Comparative Example method which is describedbelow. 

(1) Izod impact test 

23 deg C * * it measured with method which conforms to 
ASTM -D245. 

(2) Dupont type dart test 

It sought energy where changing height , falling, test piece 
destroys missile of end curvature 6mm of constant load 
platelet test piece 50 of 10 cm X 7cm X 2cm which injection 
molding are done making use of. 



(3)flnf»tt* 



(3) flexural modulus 



ASTM 



It conforms to ASTM D790 
(4)>;UK7P— U— h(MFR) 



Page 17 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997302171A 



1997-11-25 



(4) melt flow rate (MFR) 








ISO-R1133lr*8a 


200°C 


5k 


g 


m2 


It conforms to ISO- Rl 133 


200* 


5K 


G 


M2 



[0037] 

(5)&¥$#^ *(Mn>> Ilf^l^^iCMw) 
Jfctf Mw/Mn 0);US^U/<— 5i— 5/a>^P"7 
h?57^-(GPC)£ffl^T;Ii|£Lfc 0 

GPC (7);fii|^ftfr 

2H3e«:KV-HLO8020(*SHSf*aUl«rt 
K) 

fflfi:38degC 

»J»:Th^/WKa77>(THF) 

+r>^;U;SJg:0.1wt/v% 

+r>^'J>^t°^T:l/0.4([Hl/8?) 

#*Mr»:*7-TSKgel IfWM^VO) 
»^ai:»Uil*IWa)Hfil*3*Isl»fl«tLT 

J^flCDU^y-^UT— (D Mwl £$i]£U;fc 
v?*)>9BLZVk<D Mw2 £##)T#iftJ£ 
=Mw2/Mwl frttfttzo 

[0038] 

1 



1 TrlSSLfc 3,4 #tt»*©55?7A>8! 
^ift/^'MTUV Al £ 30 M8f &tf 5 
"eH«Lfc*U^*yx> 12.3%#*|-f *cfA£ 
tte-;U*#fle«*(* Bl * 70 M«M:*?l/ 

MbLfc. 



c©t0a>©#"j?*s?x>a>**r*ii 8.6i% 

~^>»iS^UV-/7-^> l J-7-7tv°'J'7-/ 
5S/*;u£#tfc7K'JV— =32.0/6.0/62.0 "Cft^o 

*^-estai fitaa* ffli^r*BBs 220 d eg c t* 



[0037] 

It measured (5) number average molecular weight (Mn ), 
weight average molecular weight (Mw ) and making use of 
themeasurement gel permeation chromatography (GPC ) of 
Mw/Mn . 

measurement condition of GPC 

measuring apparatus :Tosoh Corporation (DB 69-057-1724 ) 
HLC-8020 (differection refractive index detector-equipped ) 

column :Tosoh Corporation (DB 69-057-1724 ) TSK gel 
-GMH<sup>XL</sup> 2 uses 

temperature :38 deg C 

solvent :tetrahydrofuran (THF ) 

sample concentration :0.1 wt/v% 

sampling pitch : 1/0.4 (time/sec ) 

It drew up measuring line with molecular weight of molecular 
weight calculation :Tosoh Corporation (DB 69-057-1724 ) 
TSK gel standard polystyrene and therelationship of elution 
time as 3 rd regression curve , calculated. 

Calculation of degree of branching of polystyrene measured 
Mw 1 of linear polymer before coupling reaction , sought Mw 

2 after coupling reaction and sought from the degree of 
branching =Mw 2/Mw 1 . 

[0038] 

[Working Example(s)] 
Working Example 1 

3 and 4 -branch mixing where it manufactures with Reference 
Example 1 radially branched polystyrene Al 30 parts by 
weight and polybutadiene 12.3% which is manufactured with 
Reference Example 5 rubber-modified vinyl aromatic 
polymer Bl which iscontained 70 parts by weight blending, 
melt mixing it did making use of twin screw 

extruder ,pelletizing did. 

As for content of this polybutadiene with 8.61%, as for 
composition of the matrix which excludes gel fraction it is a 
anion branch polymer /anion linear polymer /radical 
polydisperse polymer =32.0/6.0/62.0. 

Next, it formed with resin temperature 220 deg C making use 
of injection molding machine , drew up the test piece , 
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[0039] 

mmm 1 tmmzLz&^m 1 -e^Lfcr- 

* V 3,4 #te7K'J-7-A2 £ 30 SmS5> 5 
■e^fiELfc^ixSE1t/-KUX^U> Bl £ 70 11 



[0040] 

13.4 



>Ktt«4CV60l=LTWt« 1 £«y«Lfc. 
:JAj£#A<0>fcl*fcft IZOD,Dupont ®S3$J£ 

[0041] 

0>*#tfc GPPS fcffllvcSttffl 1 $ttUi£L 
Stt«0ttl*«(iMFRt»tt*A<it«flttt 

[0042] 
tt««K2 



1 . 2 StfUflfctfiJ 3. 4 (Dttfifctti J A^ 

ttlfcffl 2 PS ***LTl*«tl^ 

L^ftt MFR t«*a«©/<5>X36<*J6« 
]±K01J3 

GPPS T'fc^o 
»?-*0)^y(caU8l= MFR 3M£l*C£A<fcfr 

So 

[0043] 



executed property evaluation of Table 2 . 
[0039] 

Working Example 2 

rubber-modified polystyrene Bl which synthesizes anion 3, 
4-branched polymer A2 which is synthesized with the 
Reference Example 1 to similar to Working Example 1 with 
30 parts by weight , Reference Example 5 blending, extrusion 
molding doing70 parts by weight , it executed property 
evaluation concerning item which is similarto Working 
Example 1. 

Result is shown in Table 2 . 
[0040] 

Working Example 3, 4 

Working Example 1 was repeated with blend proportion of 
GPpolystyrene and rubber-modified polystyrene as40/60. 

Because rubber component is little, IZOD, Dupontimpact 
strength has decreased, but flexural modulus has become 
high. 

[0041] 

Working Example 5-7 

Working Example 1 was repeated making use of polydisperse 
GPPS of radical polymerization which doesnot include rubber 
component as ingredient B . 

As for composition of Working Example MFR and modulus 
that it issuperior markedly in comparison with Comparative 
Example it understands. 

[0042] 

Comparative Example 1, 2 

Arranging composition and rubber content of Working 
Example 1, 2 and Working Example 3, 4 , it drewup 
Comparative Example . 

As for Comparative Example 1 with composition which does 
not contain branch PS, the Comparative Example 2 is 
composition of radical polydisperse which does not contain 
anionic polymerization PS. 

In each case understands that balance of MFR and impact 
strength isinferior to Working Example . 

Comparative Example 3 

It is a polydisperse GPPS of radical polymerization . 

It understands that molecular weight MFR is low 
comparativelyextremely. 

[0043] 
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[Si] [Table 1] 

S 1 



& # #1 No 




ft g ^ 


Mw 

<7?) 


(7J) 




MFR 
(g/ 1 UDin; 


1 


Al 


3, 4rB& 
3#ft7 5% 


37. 2 


1 2. 2 


1 5. 8 


8. 3 1 


1 


A2. 


3. 

3£ft78K 


48. 2 


1 4. 2 


17. 1 


4. 53 


2 


A 3 


4 


5 1.0 


1 5. 0 


2 0. 0 


4,10 


2 


A4 


4 


60. 0 


1 6. 1 


23. 2 


2. 50 


3 


A5 


6 


57. 2 






6.0 0 


Q 

o 


A 0 


o 


R fi ft 
0 0. o 






6.8 0 


4 


A 7 


,J - 7 - 


1 6. 7 






12. 0 


4 


A8 


U — 7 — 


i o : 5 






32. 5 


5 


B 1 


awa.y-7- 


25. 4 


(*g 7*S?x;/£ff* 1 2. 396) 


2. 5 0 


H8 1 1 7 

JBfcJSHI PS 


B2 




2 4. 9 


(#«J7^^x>Mfi 12. 3 96) 


2. 80 


GP 6 8 0 


B 3 




20. 0 






8.3 4 


G P 6 8 5 


B4 




25. 3 






2. 20 



[0044] [0044] 
t*2] [Table 2] 
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mm* wm 


mm 


mm 




£ffi#)4 


^5 




£M7 


mm i 


m®2 




hm ai 

A2 
A3 
A4 
A5 
A 6 
A7 

A 0 


30 


30 


40 


40 


30 
20 


4 0 
1 0 


30 
20 


30 






Bl 
B2 
B3 
B4 


70 


70 


60 


60 


50 


50 


50 


70 


60 
40 


100 


m ft « tt ft 






















7-*>itfi/ 


*/ 
62 


32.6/ 
5.4/ 
62 


39/ 
9.8/ 
512 


37/ 

l1 / 
5 


30/ 
20/ 
5 


40/ 
10/ 
50 


25/ 
25/ 
50 


"/ 

38/ 
62 


V 
V 

100 


V 
V 

100 


ff 0 ft tt 






















kg'cn/cm 


10. 8 


11. 2 


8. 9 


9. 2 








5. 1 


4. 0 




ha* 

2BQkgf*cia 
kg/cm 2 
MFR g/10 mn 


>S0 

26000 
4. 3 


>50 

26000 
3. 2 


4 4. 5 

30009 
3. 3 


4 6. 8 

30000 
2. 8 


33000 
8. 4 


33000 
9. 3 


33000 
13. 2 


2 9. 2 

24500 
4. 1 


1. 1 

30000 

2. 5 


33000 
2. 2 



[0045] 



[0045] 

[Effects of the Invention] 

TRANSLATION STALLED resin composition which 
possesses satisfactory molding property is acquired, this 
invention styrenic resin composition linear component star 
type branched structure component blend anionically 
polymerizing styrenic component radical polymerization 
rubber-modified vinyl aromatic polymer styrenic polymer 
composition stiffness heat resistance flow property 
mechanical strength A B 
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